Introduction
Northeast Asia (NEA) is part of larger Asia-Pacific community. It includes China, Japan, Mongolia, North Korea, the Russian Federation, and South Korea. In spite of regional closeness, energy cooperation in NEA has remained unexplored.
Energy cooperation in NEA, especially in the power sector, has so far been considered only a subject for discussion and research among related professionals.
Even though power sector cooperation in NEA has a great potential, there has not been much progress. By contrast, in other parts of the world, such as in Europe, Southeast Asia, South America, North America, and even in Africa, power sector cooperation has been specifically enforced and has provided good results (APERC, 2000; Uprety, 2002; Bernard et al., 2003) . 1 The benefits from power sector cooperation in these regions are jointly shared.
Regarding the possibility of energy cooperation in NEA, there are strong complementarities between the energy production and consumption structures of this region (Bae, 2004) . On the one hand, the Russian Federation is the only country in the region with energy capacity to export to other countries. On the other hand, China, Japan, the Democratic People's Republic of Korea (North Korea) and the Republic of Korea (South Korea), as energy consuming countries, are seeking stable energy sources within the region to diversify their sources of traditional energy supplies.
Nevertheless, the heterogeneous structures between NEA countries as well as the differences in economic development are among factors impeding energy cooperation including power sector cooperation. Especially, a disagreement due to the division of North Korea and South Korea is a unique factor that acts to impede peace and economic cooperation in NEA compared to other parts of the world. However, 1 The successful examples of cross-border power sector cooperation include these impeding factors provide good opportunity to produce more profits through cooperation. Put to good use as a tool for peace, energy cooperation in NEA could relieve tensions between North and South Koreas, contribute to regional and global peace and security, and allow these countries to enjoy the accompanying economic benefits.
The situation appears to be changing along with the inception of natural gas pipeline projects and electric power interconnection plans. In the NEA countries, there are growing interests in energy cooperation. The development of gas fields in There is an article on the major agendas of that declaration, which states that a cooperative committee will be formed with government officials to deliver a realistic cooperation plan on energy, including power sector cooperation. Also, a preliminary meeting to form the committee was held in Seoul, South Korea. Even though there has been no indication of progress after this preliminary meeting, it is significant in that there was a specific attempt to form the committee in a short period of time.
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There is no doubt that there are economic, social and environmental benefits to reap from any power grid interconnection project. Such a project will help lower financial requirement for infrastructure development, improve energy resource allocation for environment, and bring in monetary gains from regionally competitive pricing. Not only these measurable benefits, but also such intangible benefits as strengthening energy security and regional ties with neighboring countries may well be generated from the project.
Despite these potential benefits of power grid interconnection, the attitude of the countries involved do differ. Given that 70% of its territory is covered with mountains and the residents are reacting extremely negatively to the construction of power facilities, South Korea faces great difficulties in finding new sites for power facilities. To overcome such difficulties in meeting the need for increased electricity supplies, the government of South Korea seems to be very enthusiastic for power grid interconnection between the Russian Far East and South Korea, although the government has not officially endorsed it yet.
Several possible electric power interconnection routes have been proposed.
One route is the link between the Russian Far East and South Korea directly via North Korea, as shown in Figure 1 . Simply, this route assumes trading of electricity between the Russian Far East and South Korea with the construction of high voltage direct current (HVDC) transmission lines passing through North Korea. 3 According to the preliminary analysis by KERI (2004) , the approximate distance of this interconnection route would be 1,260 kilometers. Also, it is assumed to take five years to construct the interconnection line, and its life expectancy will be 30 years.
Assuming 4 GW-capacity interconnection, the total investment cost is estimated to be US$ 2.51 billion, of which the line construction cost is estimated to be US$ 1.06 billion and the converter cost US$ 1.45 billion (KERI, 2004) .
Compared with alternative routes of Russia-China-North Korea-South Korea route or Russia-Japan-South Korea route, this route has received much attention from academic scholars and practitioners in recent years. The alternative routes are considered to be more expensive due to even lengthy interconnection distance and technical difficulty involved in constructing submarine cables.
This paper aims to analyze the feasibility of this electric power grid interconnection route. The issues addressed include electricity market structures; the prospects for electric power industry restructuring in the Russian Federation and South Korea; the political issues related to North Korea; the challenges for the governments involved and the obstacles anticipated in moving this project forward;
3 HVDC is a proven technology employed for power transmission (APERC, 2000; KERI, 2003) .
project financing and the roles and concerns from multilateral and regional banks; and institutional framework for energy cooperation. On the basis of in-depth analysis of the aforementioned issues, the paper suggests a strategic approach to implementing power grid interconnection between the Russian Far East, North Korea and South Korea, the most promising power grid connection in Northeast Asia. 
Electricity markets in NEA

Rising electricity demand along with rapid economic growth
The NEA countries have begun full-fledged political, economic and social exchanges since the end of 1980s. It was after abandoning the adversarial relations that were persistent throughout the most part of the 20th century. The volume of personnel exchange and commodity trade has demonstrated robust growth over the last two decades. This inter-regional trade has contributed to accelerating the regional economic growth.
As a consequence of the increased economic activities, the NEA countries have witnessed the rapid growth of electricity consumption. The installed generating capacity that coped with peak load in 2003 was 56 GW. Of the total, nuclear accounted for 28%, coal for 28%, natural gas for 26%, oil for 8%, and hydropower for 7% (KEEI, 2004) .
In Russia, the electricity output amounted to 889 TWh in 2002. The corresponding installed generating capacity was 223 GW. Natural gas is the main fuel input to electricity generation, accounting for 40% of the total installed capacity in 2002. Coal-fired power accounts for 23%, hydropower for 20%, nuclear power for 9%, and oil for 7% (IEA, 2004) .
Electricity demand is projected to continue to grow rapidly in NEA in the next three decades. For the four big NEA countries, their total electricity demand is projected to rise to 8,945 TWh, growing at an annual average rate of 2.94% between 2002 and 2030. In the mean time, the world electricity demand is projected to grow at an annual average rate of 2.5%. The highest increase will be in China, whose demand is expected to increase by 3,898 TWh, a quarter of the world's projected increase (IEA, 2004) . Due mainly to intensified industrialization and urbanization with rising personal income in the region, demand for electricity will grow faster than that of primary energy. In order to cope with rising electricity demand, the NEA countries have to actively implement their own long-term energy and/or electricity demand and supply plans, which need to be carefully crafted to achieve long-term efficiency. They could also act collectively cross borders in response to rising electricity demand. It is in this context that electric power grid interconnection in NEA is suggested as an option in planning long-term power supplies. Both the historical power consumption and projected future power demand in NEA underline the importance of this option. 
Load difference and electricity tariffs
One of the primary benefits from interconnecting electric power grids between countries would be the reduction in the costs of delivering power by reducing overall addition to generating capacity and by taking greater advantage of generating options with relatively low costs according to peak load differences among countries. The demand for electricity differs by hour, day, and month, and shows typical regional differences as well. If economic dispatch is enforced using such peak load differences, the costs of delivering power can be reduced. In other words, by utilizing electricity produced by inexpensive foreign generators at peak times, and exporting during low points, mutual benefits can be realized. In addition, power sector cooperation will greatly help in alleviating difficulties in finding locations for power plants in South Korea, which results from scarcity of suitable land and public protests. Figure 3 shows the seasonal diversity of maximum loads in the Russian Far East and South Korea. Even though the NEA countries are situated in the Northern hemisphere, there are notable differences in climate. As a result, the electricity demand peaks during the summer in South Korea and Japan, whereas there is an excess of power generating capacity during the winter. By contrast, the Russian Far
East has a demand peak during the winter, whereas facing an excess of power generating capacity during the summer. Clearly, interconnecting power grids between the Russian Far East and South Korea will bring about substantial benefits through joint utilization of their mutually supplementary seasonal excessive capacities. Podkovalnikov (2002) estimates that this proposed interconnection would reduce demand for generating capacity through 2020 by 8 GW, or a quarter of new capacities to be commissioned if power systems are separately operated. As a result, while the interconnection itself would be estimated to cost about $2 billion, it would reduce expenditures on new generating capacity by about $14.3 billion, leading to the overall capital cost savings of about $12.3 billion. Annualizing these capital cost savings at a discount rate of 8% and adding operating savings to them, the total cost savings from the proposed interconnection would be estimated to amount to about $2 billion per year. The Russian Federation and China have revealed their plans to create a national level wholesale market for electricity after unbundling the vertically integrated electricity utilities into generation, transmission and distribution, and sales of electricity. At the same time, they plan to connect all local power networks into a single transmission network run by independent system operators. It is not difficult to anticipate that electricity tariffs will fall in the long-run, eventually converging to international market prices once these plans are implemented seamlessly.
However, in the short run, electricity tariffs could rise due to temporarily increased transactions cost from the forced transition. In the case of the Russian Federation, the current level of electricity tariffs is well below long-run marginal costs.
There are also enormous cross-subsidies between industrial and household consumers.
In 2002, the average industrial electricity price was 45% higher than the average paid by households in Russia, whereas in OECD Europe, the average prices charged to industry are around 50% lower than those paid by households (IEA, 2004) . Given that natural gas is the main fuel input to power generation (accounting for 43% of the total generation in 2002) and that its share is projected to rise in the future, electricity tariffs will, almost certainly, rise in the next 10 years as the Russian government has planed to relinquish subsidies for electricity by lifting price controls on generation fuels, in particular, natural gas. 4 The Russia government has carried out legislative efforts to create or revise necessary laws and regulations to implement its plan to reform electricity and gas pricing.
Investing in energy projects can be highly risky, because of technical, economic and geo-political factors. The growing inter-linkages between energy projects, such as trans-national natural gas pipelines and electric power grids magnify these risks, because of the high capital cost associated with projects and the long-term horizon over which possible risks have to be assessed (Kemper, 2004a) . These risks will introduce additional uncertainties over investment toward power sector (Hasnie, 2004) . In this context, electricity tariff is a crucial element determining whether This substantial differentials in electricity prices suggest that substantial cost savings could be achieved through gird interconnection and power trade between the two countries. However, as said early, electricity price in Russia has historically determined in large part by state-owned enterprises and has not fully reflected the costs of generating and delivering power. As bidding mechanism is introduced, competition among suppliers in power market will become intensified and price would be expected to rise towards market levels. Consequently, the apparent differentials in electricity prices between South Korea and Russia as currently observed would become less in the future. This picture may change or at least the prices may not converge that quickly if electricity tariff includes externality costs, such as environmental costs associated with generation and transmission of power. This is because of the increased share of hydropower in the total generating capacity in the Russian Far East. Currently, hydropower accounts for about 20% of the total.
to industry to between $37 and $42 in 2006, and further to between $49 and $57 in 2010. While Russian prices will still be roughly half what Europe pays by that time, this increase puts Russian prices far above production costs, a key demand from the EU (Stratfor, 2004) .
As the Russian government has made hydropower generation a priority, particularly in the Russian Far East (EIA, 2004) , this share is estimated to rise to more than 35% in 2025 (Podkovalnikov, 2002) . So, if the environmental and social benefits derived from the cleaner energy supply, such as hydropower, would be internalized to the electricity tariffs, this would correct distorted competition and increase the competitiveness of electric power grid interconnection and power export from the Russian Far East.
Electric power industry restructuring
Status of electric power industry restructuring
The process of electric power industry restructuring in the Russian Federation has showed a confusing situation --there were ten times changes in related policies transmission, and distribution businesses. Under this plan, the generation assets of UES will be spun off into ten wholesale generation companies (gencos). The national system operator, responsible for dispatch, has already been created as a separate company within UES. The plan also provides for the restructuring of the energos, with the creation of 14 territorial generating companies, up to 5 inter-regional distribution companies and a large number of supply companies (IEA, 2004) . The 5 Prior to the restructuring plan, the UES monopolizes Russia's power industry. The UES is 52%-owned by the Russian government, controls about 70% of the country's distribution systems, and oversees Russia's 72 regional electricity companies, the so-called energos (EIA, 2004) .
implementation of the restructuring plan is underway. Once completed, wholesale and retail supply will be separated from transmission and distribution activities, and competitive wholesale and retail markets will be created. This will create conditions that will encourage both investment in new capacity and greater efficiency of power production and consumption through the operation of market forces (IEA, 2004) . This basic plan contains four stages of restructuring (KEPCO, 1999) . In the first phase (January -December 1999), preparatory work was to be done while maintaining the existing business structure where the Korea Electric Power Corporation (KEPCO) monopolizes the industry with a few independent power producers supplying all their generated power to KEPCO. In the second phase (2000 -2002) , competition of power generation was to be introduced by separating generating arms of KEPCO from transmission and distribution, with KEPCO being the monopolistic supplier of transmission and distribution. 6 The distribution business is to be separated from KEPCO and competitive distribution is to be introduced in the third phase (2003 -2009) , while open access to distribution and competitive retail supply are to be implemented in the last phase (after 2009).
It should be pointed out that the second phase denotes the generating competition stage. This phase was planned to be completed by the end of 2002, but it has not finished yet. In other words, the privatization of generating companies was scheduled to start in 2002, but is delayed without any definite timetable. In addition, 6 The division of power generating plants of KEPCO and the establishment of six generating subsidiaries had completed in April 2002. Now, the generating subsidiaries except nuclear and hydro company are competing in wholesale power supply.
by the end of 2002, the distribution companies were supposed to be unbundled.
However, the original plan was rejected in May 2004 on the basis of the recommendation by a special task force team. At this moment, it is uncertain whether even the schedule will be fully carried out as originally planned.
It thus follows that, despite the strong governments' will for electricity sector reform, the road ahead may well be bumpy as witnessed in several developed countries. Electricity sector is only a part of the industry fabric interwoven socio-economically with many other sectors in a society. Its reform could have some repercussion on other groups or sectors in the society. Thus, the reform effort will face societal resistance, which could place a prohibitively high transactions cost. 
Potential effects of electric power industry restructuring
The ongoing electricity sector reforms in NEA would display an encouraging sign for the regional power interconnection. Once competition is introduced in electricity market, market participants will put all available options on the table and select the very best option to survive in the market. Once the domestic power network is completed, a cross-border power interconnection will become an unmistakable next step for consideration of the electricity suppliers and traders. In addition, the reform in power industry would make it easier to determine the appropriate price of bulk electricity.
Up to now, the NEA countries have never experience the "competition" in real sense because institutional inflexibility has made them unable or, at times, unwilling to look for opportunities beyond their national borders. The ongoing electricity sector reform in the NEA countries is to advance the cross-border projects more rapidly and promote healthy competition. However, there is one important precondition for planning cross-border projects. This is that the current political stalemate needs to be resolved regarding North Korea, which happens to be located geographically at the very center of NEA.
Since the power market can provide a basic framework for power trade, we could expect that power cooperation will be actively carried out. One of the European Union's objectives concerning electric power industry restructuring is to make one huge power market. In this context, the formation of a domestic power market in each country is needed as a first step into the power grid interconnection of the NEA region.
As the transparency in power trade and the efficiency of power system operations would increase through power market, it is anticipated that power sector cooperation among the countries will follow naturally.
Moreover, through power industry restructuring, the industry itself will operate privately from public initiation. This will help attract private funds into the power industry. Promoting power sector cooperation would need a large-scale investment, and restructuring electricity supply industry will act positively rather than negatively towards this end. On the other hand, we should recognize that it might be difficult to promote large-scale investment due to a strict appraisal for economic feasibility and increased investment risks on the side of private sector.
In sum, the introduction of competition through electric power industry restructuring would achieve many benefits. One of them is the power trade through regional power grid interconnection, which would arise naturally. Indeed, as demonstrated in Norway, the United States and Australia, even before power industry restructuring took place (before 1990), significant benefits were achieved through regional trading arrangements (Hasnie, 2004) .
Political issues
The KEDO was created in March 1995 in order to implement the Agreed Framework between the United States and North Korea, under which North Korea agreed to freeze and ultimately dismantle its existing nuclear program. In return, the KEDO was to provide North Korea with alternative sources of energy, in the form of two 1,000 megawatt light-water reactors, by a target date of 2003, and 500,000 metric tons of heavy fuel oil annually until the reactors were operational, to replace the potential energy supply from the suspect nuclear projects on which North Korea was to suspend construction under the Agreed Framework. Upon completion of the reactors, North Korea was to begin repaying the cost of these new reactors over seventeen years, after a three-year grace period.
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It is fair to say that the KEDO helped reinforce the important triangular relationship among the United States, Japan and South Korea, and helped forge inter-personal ties, mainly technical, between North Korea and the outside world (Calder, 2004 trans-national natural gas and electric power grids that naturally involve neighboring nations as well as North Korea. Calder argues that, by including all the nations now involved in the six-party talks on the North Korean nuclear crisis, a "KEDO II" could appropriately institutionalize the six-party forum to promote the long-term energy development of the NEA region as a whole. All such planning, of course, needs to be contingent on a resolution of the nuclear crisis consistent with the imperatives of global security.
Despite the feasibility of the KEDO II proposal, there still exist a few unclear conditions including high political risks related to energy cooperation in the NEA region. In this sense, a consortium of government and private sector would be realistic in planning and implementing any energy cooperative projects in the NEA region. In other words, the private sector should lead the concerned projects in the stages of planning, financing and implementing. The involved governments should try to alleviate the uncertainties surrounding the projects. In addition, they should support the private sector through governmental agreements.
Countries in NEA very well recognize the importance of substantial cooperation, especially in the energy sector. However, the political instability of
North Korea makes such cooperation difficult. Moreover, it is inevitable to cooperate with the United States that has become the superpower even in NEA. As a result, it is important to build a council among countries to secure stability, and at the same time a kind of government-private consortium should be promoted as North Korea gradually achieves its political stability.
In addition, South and North Koreans power cooperation would bring about mutual economic benefits. It is an important priority that creates the foundation for energy resource trade through power networks. For this reason, a continuous dialogue between South and North Koreas is needed for power sector cooperation.
Strategic approach to the NEA electric power grid interconnection
Feasible option for implementing
Economic feasibility of a power interconnection project depends on financial feasibility, priority in national policies, and economic impact on other industries.
Even a financially infeasible project could become economically feasible if it is of high priority in national policies and/or it has positive ripple effect on other industries.
Besides, intangible political and environmental benefits can also improve the economic feasibility. Therefore, a decision on whether the project is economically feasible cannot be purely objective. In order to carry out cross-border projects in a seamless manner, at least the followings issues have to be well thought out and made operative: harmonized national policies, transparent law, rules and regulations, and reciprocally agreeable dispute settlement process.
In order to implement the electric power grid interconnection project in NEA, we should decide whether this proposed project should be financed by public 
A regional framework for energy cooperation
To materialize the aforementioned potential benefits from power sector grid interconnection and trade in NEA, there are many issues that need to resolve. There could be technological problems due to differences in standards and quality of power by country, such as different frequencies and voltages. There is also a great concern about the reliability of interconnected power grids, because their malfunctioning may lead to costly and hazardous blackouts, as evidenced by huge blackouts that occurred in North America and Europe in the summer of 2003. 8 This concern may has led some NEA countries like China (Zhao, 2004) to take very cautious stance on importing power from the Russia Far East. 9 In addition, the question of how to finance the construction of transmission lines remains unanswered. Certainly, these technical and finance concerns are valid, and pose great challenges. Nevertheless, it seems that institutional differences are the biggest obstacle to implement power grid interconnection in NEA.
Considering the institutional differences, there would be a great difficulty in agreeing on the transmission tariffs and transit charge. In a country where there are many cross-subsidization policies on energy, it is difficult to collect a return on investment since the electricity tariffs in the concerned countries are relatively low.
And, it would be difficult to attract external investment since the government controls investors' profit by regulating the return on investment. In addition, the transmission lines must go through the North Korean territory, and thus there is a possibility of confrontation regarding transit fees, because of a lack of clearly established criteria for the setting of tariffs for energy flows in transit. This, together with a lack of transparency in the conditions for access to export capacity in gas pipelines and the phenomenon of illegal taking of gas in transit, has been main problem associated with cross-border energy flows and has been experienced over the last ten years in Eurasia.
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In fact, the fundamental elements of energy cooperation, such as the electric power grid interconnection in NEA, would require many practical considerations.
First, we need to build up confidence, trust and consensus among the countries involved through informal and formal consultative process. In particular, a governmental consultative framework needs to be provided for the design of regional power cooperation. Second, we should form legal frameworks and institutional arrangements, and then contractual frameworks. Major subjects of legal frameworks, focusing on inter-governmental policies and measures, would help to reduce or share the political and financial risks involved in a cross-border project. The legal frameworks and institutional arrangements are important, given that much of the capital needed for energy projects will have to come from private and foreign sources than in the past, and that private capital flows are very sensitive to macroeconomic conditions and to the nature and stability of government policies (IEA, 2003) .
One of the key tasks for the NEA governments involved in energy cooperation 10 The Transit Protocol to the Energy Charter Treaty, which is currently being negotiated, aims to address these problems. Although a wide degree of agreement has been achieved on nearly all substantive aspects of the draft text, the Transit Protocol remains unfinished, because of differences in position between the European Union and Russia regarding the aforementioned three issues (Kemper, 2004b) .
would be to create a stable climate for energy investments. In doing so, they could reduce the level of non-commercial risks associated with the energy projects in NEA.
In view of both the large potential benefits of interconnected power grids and the considerable uncertainty that corresponds to their magnitude, it is important for the NEA governments to reach a consensus on which grid enhancements are worthwhile.
In this regard, the highly collaborative planning process involved in the ASEAN (Association of Southeast Asian Nations) Power Grid project, clearly backed by governments and supported by power system experts, is a valuable model. If the proposed power grid interconnection in NEA is to achieve sufficient support and momentum to be realized, a similar process with political backing may be needed (APERC, 2004) . To make energy cooperation more effective, the governments of the NEA could go further by establishing a regional framework for energy cooperation.
This framework sets up a common set of the rules of the game, and the countries involved are obligated to observe these rules in practice.
From a legal perspective, the most significant outcome of the aforementioned Khabarovsk meeting was the creation of a working group to study the need for the NEA Energy Charter (Bradbrook, 2002) . 11 The participants in that meeting showed a strong awareness of the advantages of the European Energy Charter, 12 and recognized that a separate agreement would be necessary to promote power cooperation among the NEA countries. They felt that there is a need for an "Asian solution" to this problem, which will be significantly different from the past negotiations on energy cooperation elsewhere.
As the first step to seek this creative solution, the NEA governments would be 11 The Khabarovsk Communiqué is attached to the Annex in Bradbrook (2002) . In discussing the option of establishing the NEA ECT, the interesting question that needs to be addressed is that, given that Japan and Mongolia have already joined ECT, and China and South Korea have taken seats as observers in ECT, is there a specific need to establish the NEA ECT rather than all 6 NEA countries become members of ECT? To address this issue, let us briefly discuss the background why the ECT was founded. The ECT was created against background of mutual interest in energy cooperation in post-Soviet Eurasia. Russia and many of its neighboring countries were rich in energy resources but needed major investments to ensure their development, while OECD energy consuming countries were looking for new sources to diversify their sources of energy supplies and reduce their potential dependence on any single area. The ECT was signed in December 1994 and entered into force in April 1998. To date, 51 states cross Europe and Asia have signed or acceded to the ECT (Kemper, 2004a) .
While the ECT is the only multilateral investment treaty in the energy sector that provides a high level of investment protection, critics argue that the charter process has failed to justify the expectations that accompanied its birth. Critics also pointed to the protracted negotiations on the Transit Protocol, and to the fact that the Russian Federation has signed, but not yet ratified the ECT. Given that Russia has a pivotal role to play in the future of European and global energy cooperation, Russian
Federation's non-ratification would limit the potential of the ECT that plays. These criticisms are certainly valid. However, whether they should lead to establish the NEA ECT is a matter of opinion. Clearly, views do differ. On the one hand, Secretary
General of the Energy Charter Secretariat keeps talking the Asian dimension to the charter process (Kemper, 2004a,b) . This can be interpreted as hoping to get all six NEA countries acceded to the ECT. On the other hand, Russia is very pessimistic about the ECT. In relation to the ECT, on its side, Russia is very concerned about the scope of obligations that Russia should shoulder with regard to energy transit and other issues, which may not be balanced with an adequate list of potential advantages derived from the treaty. From the Russian standpoint, the ongoing dialogue on energy cooperation with EU provides a number of examples of imbalances, including (1) the need to continue the practice of long-term contracts for natural gas exports, (2) avoiding numerical limits set on specific fuels imported from Russia, (3) a request to continue honor contracts for nuclear fuel supplied to the new EU member states, and (4) opening of the EU market for electricity generated in Russia (Ivanov, 2004) . At this stage, it is too early to say which option is likely to be more effective, practical and politically acceptable to NEA. But it is not to early to say that, even if the six NEA countries decide to establish the NEA ECT to promote even closer energy cooperation among the NEA countries, the experience of the Energy Charter process provides a reference for regional cooperation in the NEA region. Taken together, these various instruments should be seen as complementary parts of an integrated international efforts to strengthen global energy cooperation and security.
Conclusions
Interconnecting power grids among the NEA countries holds the significant promise to lower the overall cost of their power generation, mitigate its impacts on the environment and diversify sources of their power supply. To materialize these benefits, several proposals have been made for power grid interconnections in the NEA region in the context of planning long-term power supplies. However, given the fact that none has received what might be termed official endorsements by the corresponding governments, it is perhaps too early to speak about the development of large-scale energy cooperation in the NEA region, such as power grid interconnection.
We do have still too many "ifs" and "whens." Nevertheless, considering the potential impact of the NEA energy cooperation on world energy security, it is clear that future development of the NEA energy cooperation will have a positive effect on overall global energy cooperation and security. Moreover, the magnitude of such effect is expected to be of great scale, given the size of energy sector of the region in the world.
While there are many technical issues that need to resolve, the great challenge lies in the financing of the power grid interconnection project in the NEA region. In many developing and transition countries, the domestic banking sector and capital markets are unable to provide the necessary funding for such a large-scale energy project. As a result, much of the investment needed will have to be financed by capital inflows from industrialized countries. However, the external financier faces not only the sovereign, geopolitical, and regulatory risks, but also economic risks such as an immature capital market, inflation, and risks of currency exchange -the risks that are typical for developing countries. Added to these risks are many uncertainties surrounding the reform process of restructuring electric power industry and markets, in which both Russia and South Korea have encountered delays. They include the pace at which tariffs are raised to full-cost levels, cross-subsidies are eliminated, wholesale and retail supply is separated from transmission and distribution activities, and competitive wholesale and retail markets are created. Inappropriate actions could undermine the investor's confidence on financing this electric power grid interconnection project.
Thus, the challenge for the governments of the Russian Federation and South Korea involved in the proposed electric power grid interconnection project will be to foster the development of their internal capital markets and to create confidence with international investors. To this end, on energy side, this involves defining a clear energy policy implemented by independent regulators, establishing a fair and transparent dispute resolution mechanism, and speeding up the already started but delayed reform process of restructuring electric power industry and markets. These countries may also need to draw on support from other developed countries in their efforts to mobilize financing resources from international investors. Any potential investor will need assurances of the sincerity of cross-border, upstream and downstream contracts and a credible dispute resolution mechanism in order to reduce non-commercial risks to a minimum. Clearly, establishing a framework for energy cooperation will contribute positively towards that end. Such a framework will create a stable climate for energy investments and could reduce the level of non-commercial risks associated with the trans-national energy projects in NEA.
Indeed, the lack of institutional framework has been one of the major obstacles impeding the electricity sector cooperation among the NEA countries. In this region, there is no any overall trade agreement or convention, such as the GATT, which binds all the involved six countries. In addition, there is no trade or economic-focused organization, such as APEC (Asia-Pacific Economic Cooperation) or the WTO, which includes all six countries as its members. Therefore, creation of such framework is of more importance to energy cooperation among the NEA countries.
However, views do differ regarding the specific form of such a framework. Some favor the option that all 6 NEA countries become members of ECT, whereas others support the establishment of the NEA ECT. At this stage, it remains uncertain which option will prevail in the end. But it is safe to say that, even if the six NEA countries decide to establish the NEA ECT to promote even closer energy cooperation among the NEA countries, the experience of the Energy Charter process provides a reference for regional cooperation in the NEA region. Taken together, these various instruments should be seen as complementary parts of an integrated international efforts to strengthen overall global energy cooperation and security.
Finally, it should be pointed out that North Korea has a crucial transit role to play in moving this proposed trans-national electric power grids project forward.
Although this project would yield it ongoing revenues to offset the otherwise depressed state of its domestic economy, North Korea constantly poisons the atmosphere for cooperation through its continuing covert heavy uranium nuclear
program. This will magnify risks associated with this project. Thus, in the absence of a resolution on the North Korea's nuclear crisis, which is consistent with the imperatives of global security, it is obviously premature to move this multinational project forward.
